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OueHKa 3HaHUN U NMPaKTUYEeCKNX HaBbIKOB
B 06nacTu UHCYNUHOTEpanuu y nuu,
OCYLLUEeCTBNAIOLWMX yXoa 3a AeTbMU

C caxapHbiM gnabetom 1-ro Tuna

A.A.Xazaan', X.Jhx.Moxammepn', X.A.Myca?

"YHusepcutet bacpei, bacpa, Vipak;
2Y4e6Has 6onbHUYa Anb-MaBanun, bacpa, Vipak

Llenb. OueHnTb 3HaHWA U NpakTUHeCKMe HaBblKM B 06M1ACTU MHCYNIMHOTEPANUM Y NnL, OCYLLECTBRSIOLMX YXOf 3a AeTbMU
C caxapHbim guabetom 1-ro Tuna (CA1).

MeTogabl. [lpoBeeHO NepekpecTHOe nccneaoBaHne ¢ y4acTMeM nnu, OCyLLIeCTBAAIOWMX yXoh 3a AeTeMu ¢ CO1, noceTusLUMX
AnabeTnyecKylo KNMHUKY npu y4ebHon 6onbHuue Anb-MasaHu (Bacpa, Wpak) B nepuon ¢ saHBaps no anpenb 2025 r. Bce
YHaCTHUKM 3anOnHUIMN aHKeTY, COCTOSLLYIO U3 TPex YacTen (coumanbHo-gemMorpadmyeckas, oLeHKa 3HaHWM 1 NPakTUYeCcKnX
HaBbIKOB).

Pesynbratbl. B pamkax gaHHoro nccnefgosanus 6binm onpolueHsl 170 nuy, yxaxusaowmx 3a getbmu ¢ C1. Beina o6Hapy-
XeHa CTaTUCTUHECKM 3HauMmas KOoppensauus Mexpy 3HaHusaMW, YpoBHEM 06pasoBaHUs U [OXOOOM ML, yXaXuBatoLMX
3a getbMu (p < 0,001). Takxe 6bI110 BbISBNEHO, YTO 6OMBLLUMHCTBO NUL, YXaXUBaLMX 3a naumeHTamu, obnaganm XopoLuu-
MW 3HAHUAMMU M NPAKTUHECKUMW HaBblKaMn B 06MaCTU TEXHWKM BBEAEHWUSA MHCYNMHA, OCOGEHHO B OTHOLLEHUM €ro XpaHe-
HUA (97,6%), BpeMeHnN nHbekummn (96,4%), CMeHbl MeCT MHbeKUM (78,8%) 1 npoBepkn cpoka rogHoctu (88,2%). C ppyrow
CTOPOHbI, HA6N[AANUCL HE[OCTATO4HbIE 3HAHWS 06 OCNTOXHEHWUAX MHCYNMHOTepanun (14,1%).

3akntoyeHune. BOMbLWIMHCTBO nUL C BbICLUMM 06Pa3oBaHWEM MMENU [OCTATOYHbIe 3HAaHWSA O BBEAEHWM WHCYNMHA.
BonbLIMHCTBO BNagenu [ocTaTtoyHoM MHbopMaumen 1 NPakTMHeCKMMI HaBblkaMy B 06N1acT MHCYNMHOTEpanuu, 3a UCKIo-
YeHMeM BOMPOCOB, CBA3AHHbIX C OCNOXHEHNAMN N 3PMEKTOM CMEHbI U Maccaxa Mecta MHbeKLuW. [o3ToMy npy Kaxaom
noceLleHMn AMabeTnHecKon KINMHNKN nnua, oCcyLLEeCTBNSIOLLME YXOA, AOMKHBI NPOXOANTL AONONHUTENBHOE 06yYeHue, YTOObI
BOCMOMHWTL NPO6esibl B 3HAHUAX W YNYHLUNTL Pe3ynbTaTbl JIeHEHUs.

KrroqeBble crioBa: 3HaHWs1, NPaKkTUKa, MHCY/MHoTepanusi

Ans umtnpoBaHua: Xasaan A.A., Moxammep X.Ax., Myca X.A. OueHKa 3HaHWI 1 NPaKTUYECKUX HABbIKOB B 061aCTU MHCYNMHOTEpanuu y nnL, ocyLLecT-
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Caregivers’ knowledge and practice about insulin therapy
in children with type 1 diabetes
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Objective. To assess knowledge and practice about insulin therapy among caregivers of children with type 1 diabetes (T1D).
Methods. This cross-sectional study included caregivers of children with T1D who attended the Diabetes Clinic at Al-Mawani
Teaching Hospital in Basrah from January 2025 to April 2025. All participants completed a questionnaire consisted of three
parts (socio-demographic, knowledge, and practice).

Results. This study surveyed 170 caregivers of children with T1D. A significant correlation was found between knowledge, level
of education and income of caregivers (p < 0.001). Other results showed that most caregivers had good knowledge and
practical skills in insulin injection techniques, especially regarding storage (97.6%), timing (96.4%), changing injection
sites (78.8%), and checking expiration dates (88.2%). On the other hand, insufficient knowledge (14.1%) about the complications
of insulin therapy was identified.

Conclusion. Most highly educated caregivers of children with diabetes had good knowledge of insulin injection. Most caregivers
had adequate information and practical experience in insulin therapy, except for issues related to complications and the effect
of rotation and massage of the injection site. Therefore, during each visit to the diabetes clinic, caregivers should receive
additional training to fill in knowledge gaps and improve treatment outcomes.
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iabetes is a metabolic disorder that has many causes and

manifests itself as persistent hyperglycemia with impaired
micronutrient metabolism, resulting from either insufficient insulin
production or resistance to its action [1]. There are no clear gen-
der differences in the incidence of type 1 diabetes (T1D) in chil-
dren, although females are more prone to autoimmune disorders
than males. The prevalence of T1D is increasing in the Middle
East, Europe, and Australia [2]. Adequate knowledge and aware-
ness among caregivers can prevent complications or delay their
onset. Awareness programs designed to provide necessary infor-
mation to caregivers of children with T1D can improve the knowl-
edge of patients and their caregivers [3]. Diabetes is a chronic
disease that requires significant behavioral adjustments within
the family to improve treatment compliance and reduce the asso-
ciated psychosocial conflicts for children and their parents [5-7].
In T1D, insulin therapy is mandatory and should be initiated
immediately after diagnosis confirmation [8]. Several studies
have shown that caregivers’ knowledge and practice in the field
of diabetes treatment directly affect blood sugar levels in children
and the likelihood of developing both acute and long-term dis-
ease complications [9]. It is essential to teach caregivers the
correct methods for safe insulin administration to help young
people inject themselves independently and effectively, as well
as to determine which steps require support and supervision until
they are older [10]. Providing adequate knowledge about insulin
administration, such as storage, the correct site and way of injec-
tion, may be important in preventing incorrect injection tech-
niques [11]. Improper insulin administration (e.g., too little, too
much, or at wrong time) can lead to both transient and serious
hypo- and hyperglycemia, as well as diabetic ketoacidosis, even
at low HbA1c levels [12]. Historically, insulin was administered
using a vial and syringe. Currently, more than 60% of patients
use insulin pen devices, which are simpler, more convenient and
accurate, and promote stricter adherence to treatment compared
with the vial or syringe [13]. Insulin is a highly sensitive medica-
tion that can be affected by adverse external factors. For exam-
ple, if it is left in unsuitable conditions, it can easily degrade and
lose its effectiveness, and some caregivers involved in insulin
injections may not be interested in receiving basic instructions on
how to handle insulin properly [14].

Methods

Study design

A cross-sectional descriptive study was conducted using a
questionnaire completed by interviewers to assess knowledge
and practice about insulin therapy among caregivers of children
with T1D who attended the Pediatric Endocrinology Clinic at
Al-Mawani Teaching Hospital in Basrah from January 2025 to
April 2025.

Sample size

The study included 170 caregivers of children with T1D who
attended the Pediatric Endocrinology Clinic in Al-Mawani
Teaching Hospital in Basrah during the study period.

Inclusion criteria

All caregivers of children with T1D who attended the Pediatric
Endocrinology Clinic at Al-Mawani Teaching Hospital in Basrah
were included in the study.

c axapHbln guabet — 9TO HapylleHne obMmeHa BeLlecTB,
KOTOPOE UMEET MHOXECTBO MPU4MH W NPOSIBASETCH B BUAE
MOCTOSIHHOW TMNEPriKEMUM C HapyLleHnemM obMeHa MUKPOHY-
TPUEHTOB, BO3HMKAIOLLEN B pesynbTaTe HefqoCTaToO4HOM Bbipa-
60TKM MHCYNMHa nMB0 PEe3UCTEHTHOCTU K ero pgeuncteuio [1].
He cyuiecTByeT YeTKMX reHaepHbIX pasnuyui B 3abonesaemo-
CTu caxapHbim gnabeTtom 1-ro Tvna (CO1) y geten, xoTa gesou-
K1 601ee CKNOHHbI K ayTOUMMYHHbIM 3a60/1€BaHUAM, YeM Mallb-
ymkm [2]. PacnpoctpaHeHHocTe C1 yBenuumsaetcs Ha Bnnx-
Hem BocToke, B EBpone n Asctpanuu [3]. JocTarto4Hble 3HaHWs
M OCBEOOMIIEHHOCTb 1L, OCYLLECTBMSAOLMX YXO4, MOryT npe-
OOTBPaTUTb OCMOXHEHUSA WUIWU OTCPO4UTbL MX nosieneHue. po-
rpaMmmbl MHPOpMUpPOBaHWS, pa3paboTaHHble AN npefocTas-
JNleHns Heob6xoaMMOW MHdopMaLMK nvuaM, yxaxusawoLlmm 3a
petemu ¢ C1, MOryT yny4lInTb 3HAHUS MAUMEHTOB U NNL, yXa-
Xuarowmx 3a HumMm [4]. [nabeT — 370 XpoHU4eckoe 3abonesa-
HMe, KOTOpoe TpebyeT 3HAYUTESBbHBLIX U3MEHEHUIA B NOBEOAEHUN
YNIEHOB CEMbM OJ151 YNy4LLEHUS COBNIOAEHUS PEXUma IEHEHUS U
YMEHbLLEHWSA CBA3aHHbIX C 3TUM NCUXOCOLMASIbHBIX KOHTMKTOB
ans geten n ux pogutenen [5-7]. Mpn CO1 nHCcynuHoTepanus
ABNAEeTCA 06A3aTeNnbHOM M OOMmKHa 6biTb HayYara cpasy nocne
noaTeepXxaeHus guarHosa [8]. Pap nccnegoBaHuii nokasarn, yYto
3HaHWA N NpPaKTUYECKME HaBbIKM NNL, OCYLLIECTBSIOLLMX YXOf,
B 06nactu nedveHuns guabeTta HanpsMylo BAMSAKOT Ha YPOBEHb
caxapa B KpOBW Y OETEN U BEPOATHOCTb Pa3BUTUSA Kak OCTPbIX,
Tak W JONMrOCPOYHbIX OCMOXHEHUN 3abonesanus [9]. KpanHe
BaXHO HayuuTb ML, OCYLLECTBASIOWMX yX0h, NpPaBWIbHbIM
MeTojamM 6e30MacHOr0 BBEAEHWS WHCYNMHA, 4TOObl MOMOYb
OEeTAM CaMOCTOATENbHO M 3(PPEKTUBHO Aenatb WHbEKUUN,
a Takxe OnNpefennTb, Kakue Lwaru TpebyroT NOAOaEPXKKN N KOH-
Tponsa Jo Tex Nop, Noka OHW He cTanyT cTtapue [10]. Mpegoctae-
NeHNe afeKBaTHbIX 3HAHUA O BBEOEHUWN MHCYNWHA, TakuX Kak
XpaHeHne, MECTO U CNOCO6 MHBbEKLMN, MOXET ObITb BaXKHbIM A5
npenoTBpaLLEHMsA HeNpaBuIbHbIX TEXHUK MHbekumn [11]. Henpa-
BWSIbHOE BBEOEHME WHCYNUHA (Hanpuvmep, CAWULLIKOM Marno,
CNULLKOM MHOMO MUK B HEMpPaBUIIbHOE BPEMS) MOXET MPUBECTU
KaK K TPaH3UTOPHOW, TaK U K TSXKENON rMno- 1 rmnepriivkemMmu,
a Takxke K AnabeTU4eckoMy KeToauumaosy, Aaxe Mpu HU3KMX
ypoBHax HbA1c [12]. VicTopnyeckn MHCYNnMH BBOQUAN C MOMO-
Wwbto conakoHa u wnpuua. B HacToswee Bpems >60% naumes-
TOB MCMOSb3YIOT MHCYNUHOBBIE LLMPULL-PYYKK, KOTOPbIE NpoLLe,
yoobHee M To4YHee, a TakxXe Crnoco6CTBYOT 6onee CTporomy
COGNIOOEHUIO pexXMMa fleHeHUss MO CPaBHEHUIO C MCMOMb30Ba-
HueMm dpnakoHa u wnpuua [13]. MHCynuH — 3TO BbICOKO4YYBCTBU-
TeNbHbIN NpenapaTt, Ha KOTOPbIN MOryT BAUATbL HE6naronpuaT-
Hble BHeLLHWe hakTopbl. Hanpumep, ecnun ero xpaHuTb B HENOA-
XOOALLMX YCIOBUAX, OH MOXET Jerko pasfiaratbCad U TepsaTb
CBOO 3PEKTUBHOCTb, & HEKOTOPbIE MEOULMNHCKME PaBOTHUKM,
BbIMOJSHAOLLME UHBEKLMN MHCYNUHA, MOTYT HE MHTEPECOBaTLCA
nony4yeHMemM 6a30BbIX WHCTPYKUMIA NO npaBuibHOMY obpallie-
HWIO C UHCYNUHOM [14].

MeTon

Aun3aiiH uccnegoBaHus

BbIno npoBeaeHoO nonepeyHoe onucaTenbHoe UccnefoBaHme
C UCMONb30BaHNEM aHKET O OLEHKM 3HaHWUA W NPaKTU4eCKMNX
HaBbIKOB B 0611aCTV MHCYNIMHOTEPANWM Y JINL, OCYLLIECTBIISIOLLMX



OueHKa 3HaHUi K NpakKTUYeCKMX HaBbIKOB B 06nacTu WHCYyNUHOTepanun y nuu, oCyLecTBAWNX yXo 3a AeTbMU C CaxapHbIM onabéetom 1-ro Tuna

Caregivers’ knowledge and practice about insulin therapy in children with type 1 diabetes

Exclusion criteria

Patients with T1D over 14 years of age and caregivers who
refused to participate in the survey were excluded from the study.

Data collection

The study was based on a questionnaire, and the information
included socio-demographic data on caregivers (age, education,
occupation, and income). In addition, specific questions were
asked about caregivers’ knowledge and practice regarding insu-
lin therapy.

The questionnaire was based on previous similar studies
[15—-17] with some modifications and consisted of three parts
(socio-demographic, knowledge, and practice).

Definitions

Good knowledge: a caregiver who correctly answered 9-13
out of 13 questions.

Average knowledge: a caregiver who correctly answered 5-8
out of 13 questions.

Poor knowledge: a caregiver who correctly answered 0-4 out
of 13 questions.

Practice was assessed using 6 questions that identified car-
egivers’ experience regarding insulin therapy.

Data analysis

The collected information was analyzed using SPSS version
23. The chi-square test was applied, and values at p < 0.05 were
considered significant.

Results

Table 1 shows that 170 caregivers of children with T1D par-
ticipated in this study, among them 70 (41.2%) were male and

yxoa 3a getbmun ¢ CA1, KoTopble noceLLann OETCKYH 3HOOKPU-
HOMNOIrMYECKY0 KIMHUKY B y4ebHom rocnutane Anb-MasaHu
(Bacpa, Vpak) c sHBapsa no anpens 2025 r.

Pa3mep BbIGOPKMU

B nccnepgoBaHue 6binv BKNOYEHbl 170 nvu, OCyLLECTBsA0-
wmx yxoa 3a netbMu ¢ C1, koTOpble noceLLany OeTCKyo 3HOO-
KPUHONOMMYECKYI0 KITMHWKY B y4e6HOM rocnutane Anb-MasaHu
B TEYeHWe nepuoga nuccrepgosaHus.

Kputepumu BKrnoyeHus

B nccnenoBaHue 6binv BKIKOYEHBI BCE NULA, OCYLLECTBSAIO-
wue yxop 3a getbmu ¢ CO1, KOTOpble noceLLany AeTCKY0 3HOO-
KPUHOMNOMMYECKYI0 KIMHWUKY B y4ebHOM rocnutane Anb-MasaHu.

Kputepuu nckniovyeHus

MauuenTel ¢ CO1 cTapwe 14 net, a Takxke nvua, OCyLLECT-
BASIIOLLME YXO[ 3a OETbMMW, KOTOpPblE OTKa3anucb y4acTBOBaTb
B orpoce.

C60p paHHbIX

WccnenoBaHne npoBoamnnoCch Ha OCHOBE orpoca C UCMonb30-
BaHWEM aHKeTbl, MHhopMaums BKIKYana coumanbHo-gemorpa-
nyeckme faHHble O NMuax, yXaxuBawLlmx 3a OeTbMU (BO3-
pacT, obpasoBaHue, pof OEATENbHOCTU 1 foxon). Kpome Toro,
6bIM 3a4aHbl cneumanbHblie BOMPOChl O 3HAHUAX M MpakTude-
CKMX HaBblKax B 0611aCcTu MHCYNUHOTEpPanuu.

AHkeTa 6binia cocTaBfieHa Ha OCHOBE npenbioyLinx nopgob-
HbIX WCCNeAoOBaHWN C HEKOTOPbIMU U3MEHeHUsMU [15-17] n
COCTOfNa U3 Tpex YacTen (coumanbHo-aemorpaduyeckas, oLeH-
Ka 3HaHWI U NPaKTUHYECKOro OnbITa).

OnpepeneHus

JocTaToyHble 3HaHUSA: NMLUO, OCYLLIECTBAsAOLEE yxon, npa-
BUNbHO oTBeTUNO Ha 9-13 13 13 Bonpocos.

Table 1. Socio-demographic characteristics of caregivers of children with type 1 diabetes
Tabnuya 1. CouymnanbHo-AemMorpaghuyeckKue xapakTepucTUKu Jiny, OCyLLEeCTBIISIIOLMX yXoA 3a AeTbMU ¢ AuabeTom

Variable / [lepemerHas n %
Male / Myxckoit 70 41.2
Sex / llon
Female / XXeHckuii 100 58.8
Caregivers’ age/ <20 years / net 4 2.4
Bospacr nuu, 20-40 114 67
OCYLLIeCTB/IAOLYMX yXon4 540 52 306
<5 years / iet 32 19
Patients’ age /
Bo3pacT namenTos 6-10 years / ner 86 50.5
>10 years / et 52 30.5
Illiterate / be3 o6pasoBaxms 28 16.5
Education level / Primary / HavansHoe 66 38.9
YpoBeHb obpasosaHis Secondary / CpegHee 44 25.8
Higher education / Beiciuee 32 18.8
Residence / Urban / Fopoz 146 85.8
Mecro xurenscrsa Rural / Cesibckas MECTHOCTb 24 14.2
Caregivers’ income / Low (<100,000 ID per capita) / Huzkuii (<100 000 ID Ha gyLy HaceneHus) 72 42.3
[Hoxon nny, Medium (100,000-250,000 ID per capita) / Cpearmii (100 000-250 000 ID Ha ayiuy Hacenexus) 76 447
SRRSO LU High (250,000 ID per capita) / Bbicokuii (>250 000 ID Ha Aywy HaceneHus) 22 13
Unemployed / bespa6oTHeie 98 57.6
Occupation /
Poyy JeATerbHOCTH Government-employee / [ocyzapcTBeHHbIE cryxalyme 52 30.6
Self-employee / CamozaHsTeie 20 11.8
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100 (58.8%) were female. Most caregivers (97.6%) were aged
20 years or older. 64.7% of caregivers had primary and second-
ary education. 16.5% of caregivers were illiterate, and only
18.8% had higher education. Aimost half of the patients belonged
to the age group of 5-10 years.

Regarding caregivers’ income, 42.3% had low income, 44.7%
had medium income, and only 13% had high income.

Table 2 presents data on knowledge of insulin therapy among
caregivers of children with diabetes, assessed by 13 questions
that revealed the experience of caregivers in using insulin.

Table 3 shows that most caregivers of patients with T1D
(73.5%) inject insulin in the correct position and store it in the
refrigerator or in a cool place (94.1%). Caregivers frequently
change injection sites (78.8%) and inject insulin before meals
(95.2%) and in the proper sites (70.5%).

Seventy-eight (45.90%) caregivers of children with T1D had
good knowledge about insulin therapy, 78 (45.90%) had average
knowledge, and only 14 (8.20%) had poor knowledge.

A significant correlation was found between caregivers’
knowledge of insulin therapy and their education level (p <0.001)
(table 4).

Also, a significant correlation was found between caregivers’
knowledge of insulin therapy and their income (p <0.001).

Discussion

This study was aimed to investigate knowledge and practice
about insulin therapy among caregivers of children with T1D. The
survey illustrates a significant correlation between the education
level of caregivers and their knowledge regarding diabetes and
the use of insulin therapy (p < 0.001).

CpegHue 3HaHus: Nnuo, OCyLLEeCTBAAOLWEee yxoh, MPaBuibHO
OTBETUNO Ha 5-8 13 13 Bonpocos.

HepocTaTo4Hble 3HaHWA: NULIO, OCYLLEeCTBAsOLEee yXoq, npa-
BUILHO OTBETUIO Ha 0—4 13 13 Bonpocos.

MpakTnyeckne HaBbIKM OLEHNBANMCH C MOMOLLIbIO LLIECTN BO-
NpPOCOB, KOTOPbIE BbISBASANN OMbIT NNL, OCYLLIECTBASIOLWLMX YXO4,
B MCMOMb30BaHWN UHCYNIMHOTEPaNuK.

AHanns gaHHbIX

CratucTnyeckMin aHanvM3 faHHbIX NPOBOAWAM C MOMOLLbO
naketa SPSS, Bepcua 23. MNpumeHsancs TecT x2, 3Ha4eHus npu
p < 0,05 cunTanmcb CTaTMCTUYECKN 3HAYVMMBIMMU.

Pe3synbTaTthbl

B Ttabn. 1 nokasaHo, 4TO B UCCNEQOBaHNM NPUHANM y4acTue
170 4enoBek, ocyLlecTBAAOLWMNX yXoh 3a AetbMu ¢ CO1, n3 Hux
70 (41,2%) Myx4uH n 100 (58,8%) >eHWmH. BonbLIMHCTBO
(97,6%) oTHOCKOCH K BO3pacTHoM rpynne ot 20 neT 1 cTapLue.
64,7% vMenu HayanbHoe N cpepHee obpasoBaHue, 16,5% He
nmenu obpasosaHus, U Tonbko 18,8% mMMenu Bbicllee 06pa3o-
BaHue; 42,3% UMenu HU3Knn aoxon, 44,7% — cpegHuin 1 TONMbKO
13% — BbICOKUM.

Mo4TV NONOBWHA NALMEHTOB OTHOCUIIACh K BO3PaCTHOW rpyr-
ne 5-10 ner.

B Tabn. 2 npeacTasneHbl AaHHbIE O 3HAHUAX NUL, YXaXKuBaro-
LWKMX 3a OeTbMM C ouabeToM, B OTHOLLEHMU WHCYMHOTEpanuu,
KOTOpble OLeHMBanuch ¢ nomMoLlslo 13 Bonpocos, paspaboTaH-
HbIX [N ONpPefeneHns NpakTU4ecKoro onbiTa B 0611acTn MHCY-
NvHOTEpanuu.

M3 Tabn. 3 BUAHO, YTO 6OMLLLUMHCTBO 1L, OCYLLECTBASIOLMNX
yxopg 3a getbmu ¢ CO1 (73,5%), BBOAAT MHCYNWH B NPaBUSIbHOM

Variables / [lepeveHHble

5 Is insulin the only medication used for the treatment of diabetes? /

Does diabetes mean elevated blood sugar levels? /
CaxapHblii gnabeT 03Ha4aeT MoBbILIEHHbIV YPOBEHb caxapa B kpoBu?

Should insulin vials be stored in a cool place or in the refrigerator? /

Are the upper arm, abdomen, and thigh suitable sites for insulin injection? /
[ne4o, XuBOT 1 6e4po — 3T0 MecTa A/ BBEAEHUS MHCYIMHA?

MHCYynMHoTEpanmm?

Does massage after injection promote rapid insulin absorption? /
Maccax nocne nHbeKyuM crnocobeTByeT 6bICTPOMY BCAChIBAHUKO MHCYIMHA?

13 Should the caregiver check the expiration date of insulin before using it? /

Hy)KHO JIn [POBepsTb CPOK rogHOCTY rnepes M1crosib30BaHnem MHcyﬂMHa?

Table 2. Knowledge of insulin therapy among caregivers of children with type 1 diabetes
Tabnuya 2. 3HaHUs1 06 UHCYNIMHOTEPANNN CPEARU JTNL}, OCYLLECTBJISIIOLUX yXoA 3a AEeTbMU C caxapHbIM AnaéeTom 1-ro Tuna

1 Does the caregiver know about diabetes? / YxaxuBaroLyuii 3a pebeHKkom 3HaeT o caxapHoM guabdete?

VIHCY/MH — eUHCTBEHHbIN Mpenapar, UCrob3yeMblii AT IeYeHUs caxapHoro guabeta?

4 Does the caregiver know about insulin? / YxaxwBaroLLuii 3a pebeHKOM 3HaeT 06 UHCYINHE?

®nakoHbl ¢ UHCYIIMHOM CliegyeT XpaHuTb B MpoxnagHoM MecTe Ui B XO7OAUITbHUKE?

6 Should insulin be injected before the meal? / MHbekuumto nHeynuHa crenyert genatb 4o eabl?

8 Should insulin be injected at a 45-degree angle? / VHcynuH crnegyet BBoguTh nog yrnom 45°7
9 Should the caregiver rotate the site of insulin injection? / HyxHo /i1 MeHsiTb MECTO BBEAEHNS UHCYIMHA?

Are low blood sugar levels, insulin resistance, lipoatrophy, and dystrophy the main complications of insulin therapy? /
10 HusKkwii ypoBeHb caxapa B KPOBY, NHCYIMHOPE3UCTEHTHOCTb, IMMOATPOUS 1 ANCTPOGUS — OCHOBHBIE OCITOXHEHUS

Is rotating the injection site used to reduce discomfort and prevent subcutaneous tissue atrophy? /
CmeHa mecTa MHbeKLUM He0OX0[MMA, YTOOb! YMEHbLLNTL AUCKOMGPOPT M M36eXaTb atpoghuu MOAKOXHbIX TKaHE?

Yes / [Ja (%)
1100 (58.8%)

No / Het (%)
70 (41.2%)

70 (41.1%) 100 (58.9%)
160 (94.1%) 10 (5.9%)
90 (52.9%) 80 (47.1%)
166 (97.6%) 4 (2.4%)
164 (96.4%) 6 (3.6%)
114 (67%) 56 (33%)
134 (78.8%) 36 (21.2%)
134 (78.8%) 36 (21.2%)
24 (14.1%) 146 (85.9%)
36 (21.2%) 134 (78.8%)
10 (5.8%) 160 (94.2%)
150 (88.2%) 20 (11.8%)
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Table 3. Practical skills of caregivers in the field of insulin therapy
Variable / [lepemeHHsle

Does the caregiver inject insulin in the correct position? /
YxaxusaroLymii 3a pebeHKOM BBOAUT UHCYIIMH B IPABUIIbHOM MOSIOXEHNN?

2 Does the caregiver inject insulin using a needle at a 45° angle? /
YxaxviBaroLLmii 3a pebeHKOM BBOANT Wriy noA yriom 45°7?

3 Does the caregiver store insulin in the refrigerator or in a cool place? /

Does the caregiver inject insulin before the meals? /
YxaxuBaroLymii 3a pebeHKOM [enaeT MHbEKLUN UHCYIMHA MEPES e[0M?

Tabnuya 3. MpaKTndeckne HaBbIKN UL, OCYLLIECTBISIIOLLMUX YyXO4 3a AeTbMU C AuabeTom, B 061aCcTN UHCYNIMHOTepanumn

Yxaxwsaroymi 3a peéeHKOM XPaHUT MHCYIINH B XONI0ANIIbHUKE WITN B 1PpoXagHOM mecte?

4 Does the caregiver frequently rotate injection sites? / YxaxuBaroLyuii 3a pe6eHKOM 4acTo MEeHSIET MECTO UHBEKLNN?

5 Does the caregiver inject insulin into the abdomen, thigh, gluteus or upper arm? /
YxaxuBaroLymii 3a pebeHKOM BBOAUT UHCYIIUH B XWBOT, 6€4PO0, ArofuLy Wi nne4o?

Yes / [Ja No / Her
n (%) n (%)
125 (73.5) 45 (26.5)
158 (92.9) 12 (7.1)
160 (94.1) 10 (5.9)
134(78.8) 36 (31.2)
162 (95.2) 8(4.8)
120 (70.5) 50 (29.5)

Most highly educated caregivers were classified as having
good knowledge. This finding is consistent with the results of
another study conducted in Bosnia and Herzegovina, which
showed that the average level of knowledge about diabetes was
significantly lower among mothers with low education levels com-
pared to those with average education levels. This may be due to
the fact that higher education provides sufficient knowledge
about the disease, its treatment and adherence to treatment
regimens. In addition, high levels of knowledge among mothers
were clearly associated with lower HbA1c levels in their children
(p = 0.0442) [18]. Another correlation was also found, namely
that caregivers with high income had more comprehensive infor-
mation about diabetes than those with low income. This may be
due to the fact that high income is associated with higher educa-
tion levels.

This study shows that a significant proportion of caregivers
had adequate knowledge about storage (97.6%), expiration date
(88.2%), timing (96.4), and injection sites (67%). In contrast,
another previous study revealed that 44% of caregivers had mod-
erately adequate knowledge about insulin storage, while 31.3%
had good knowledge, and the remaining caregivers (24.7%) had
low knowledge. 82% of them were aware that outdated (expired)
insulin should not be administered. 44% of caregivers were
aware of the acceptable injection sites [19].

On other hand, a significant proportion of caregivers were
unaware that changing the injection site (78.8%) and massaging
after injection (94.2%) affect the action of insulin. This result is
confirmed by other studies reporting that lipodystrophy resulting
from infrequent changes in injection sites may require an increase
in the total insulin dose to achieve optimal glycemic control due
to reduced insulin absorption [20]. Furthermore, another study
showed that many caregivers were unaware of important infor-
mation and methods for preventing hypoglycemia and managing
diabetes and its complications [21]. When parents were asked
about their knowledge of insulin, a significant number of them
(47.1%) were found to have limited information. This could have
influenced their use of insulin, since, as noted in the study, there
was a clear statistically significant correlation between general
problems with insulin injections and comprehensive information
about diabetes (p < 0.001) [22]. Other findings of our research
show that 27.1% of caregivers injected insulin in the wrong posi-
tion compared to the previous study.

MOJTIOXEHUWN, XPAHAT MHCYNIMH B XONOAWUITbHUKE UMM NPOXJIaAHOM
mecTe (94,1%), 4HacTO MEHSIIOT MECTO MHbEKLMM (78,8%), BBOOAT
WHCYNuUH nepef egon (95,2%) v B npasunbHble mecTta (70,5%).

78 (45,90%) nuu, yxaxusarowmx 3a geteMu ¢ CO1, nmenun
JocTaTo4Hble 3HaHuSA, 78 (45,90%) umenu cpefHue 3HaHus, U
TonbKO 14 (8,20%) MMenu HeJoCTaToO4HbIE 3HAHUS.

Bbina BbIBNEHa CTaTUCTUYECKM 3HAYMMas CBA3b MeXay 3Ha-
HUAMM 06 WHCYNMHOTEpPanuu y mnul, OCYLLECTBASIOLLMX YXOf,
1 ypoBHEM ux obpasoBaHus (p <0,001) (tabn. 4).

Takxe Ha6noganacb 3HadvMmas CBfi3b MeXAy 3HaHUAMU
06 VHCYNMHOTEpanMM yxXaXuBawwmx vy U UX [OXOO0M
(p <0,001).

Table 4. Factors associated with caregivers’ knowledge

Tabnvuya 4. ®akTopbl, cBsi3aHHbIE CO 3HaAHUSIMU O6 WHCYJIUHO-
Tepanuu cpeau nnL, ocyLyecTBNISIOWNX yxon 3a AeTbMU C Ana-
6etom

Variables / [TepemerHbie

Good knowledge /
MHGHOPMMPOBAHHOCTb
Average knowledge /
[Hocraro4Has
MHEPOPMUPOBAHHOCTb
UHEOPMUPOBAHHOCTb

Bbicokasi
Poor knowledge /

Huskas
p-3HayeHue

p-value /

Education level /
YpoBeHb 06pa3oBaHus

Illiterate / be3 o6pasoBaHms 2 22 4

Primary / Ha4aneHoe 26 46
<0.001
Secondary / CpegHee 18 8

Higher / BeicLee 32 2 0
Income / Joxon

Low

(<100,000 ID per capita) /

Huskwii

(<100 000 ID Ha gyLy HaceneHus)

Medium

(100,000-250,000 ID per capita) /

CpegHuii 50 26 2
(100 000-250 000 ID

Ha [yLuy HaceneHms)

High

(>250,000 ID per capita) /
Bbicokuii

(>250 000 ID Ha gyLy HaceneHus)

<0.001
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Only a few T1D patients using insulin achieved therapeutic
goals due to inadequate treatment regimens, such as improper
storage, use of various injection tools (syringes or pens) and
incorrect injection sites. Whereas, trained staff possessed the
appropriate insulin injection skills, as shown in another study in
which most nurses (90.45%) had extensive knowledge of diabe-
tes and practical skills of insulin injection [23, 24]. Many caregiv-
ers (85.9%) had insufficient knowledge about insulin-related
complications. A similar study showed that almost half of mothers
of children with T1D were unaware of the common complications
of diabetes [25]. No correlation was found between the duration
of diabetes and knowledge about the site, timing, and other prac-
tical aspects of insulin injection. There were 58.9% of patients
who used other medications together with insulin, especially
in the group with low education levels. However, none of the
caregivers with high education levels did so, compared to a previ-
ous study conducted in the USA and Turkey. It reported that
herbs, homeopathy, and vitamins were the most commonly used
complementary and alternative medicine methods [26]. Many
children were given insulin injections only in the upper arm
(29.5%). This may be due to inadequate knowledge or because
the child refused to take insulin in the thigh and lower abdomen.
It is recommended to improve knowledge and practical skills in
the field of insulin injection, as this will enhance diabetes control
and reduce the risk of many serious complications, such as hypo-
glycemia and diabetic ketoacidosis. As shown in the study, the
more errors made when injecting insulin, the higher the HbA1c
levels. It is now widely recognized worldwide that insulin injection
techniques are an integral part of insulin therapy [27]. Most car-
egivers (78.8%) were unaware that frequently changing the injec-
tion site for insulin reduces the risk of lipoatrophy. This result was
also confirmed in a study conducted in Egypt, which reported that
reusing insulin needles without changing the injection site leads
to lipohypertrophy [28].

Conclusion

Most highly educated caregivers of children with T1D and
those with high income had good knowledge of insulin adminis-
tration. On the other hand, most caregivers had adequate infor-
mation and practical experience in insulin therapy, except for
issues related to complications and the effect of rotation and
massage of the injection site. Therefore, during each visit to the
diabetes clinic, caregivers should receive additional training to fill
in knowledge gaps and improve treatment outcomes.
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O6cyxpaeHue

Llenbto gaHHOro uccnepoBaHus ObII0 U3YYEHUE 3HaHWUA U
NPaKTUYECKNX HaBbIKOB B 06MacTV MHCYNMHOTEpanuMuM Cpemu
1L, OCyLLeCTBAAOLLMX yxon 3a getbMmu ¢ CO1. Uccnepgosanne
nokasasno CTaTUCTUHECKU 3HAYUMYIO KOPPENALMIO MeXay YpoB-
HeM 06pa30BaHMA ML, YXaXMBaKLLMX 32 OETbMU, U UX 3HAHUSA-
MW 0 grnabeTe U NPUMEHEHUN HeynMHoTepanum (p < 0,001).

BonblWMHCTBO nuy, ¢ BbicWMM o6pa3oBaHneM obnaganuv
[OCTaTOYHbIMU 3HAHUAMUW. DTOT pe3ynbTaT COrnacyeTcs ¢ AaH-
HbIMW OpPYroro uccrnenoBaHus, NpoBeaeHHoro B bocHum u lep-
LleroByHe, KOTOpoe rnokKasarno, 4YTO CpefHuUA YpOBEHb 3HAHWUN
0 AnabeTte 6blnl 3HAYUTENBHO HUXE Cpean MaTepen C HU3KUM
ypoBHEM 06pa30BaHMs MO CPABHEHMNIO C MaTEPSIMU CO CPERHUM
ypoBHEM 06pa30BaHusi. 3TO MOXET ObITb CBA3AHO C TEM, YTO
BbiCLLIEE 06pa30BaHMe CNoco6CTBYET NOYHEHUIO AOCTATOYHbIX
3HaHWn 0 3a60f1eBaHUU, €ro fie4YeHnUn 1 CobOeHNN pexnma
neyeHus. Kpome TOro, BbICOKMI YPOBEHb 3HAHWN y MaTtepen
6bln1 accoummpoBaH ¢ 6ornee HU3KuUM yposHem HbA1c y ux
jetenn (p = 0,0442) [18]. Bbeina Takxe obHapyxeHa Apyras
KOppenaunsa — nuua, OCyLLeCTBAAIOLLNE yXO[, UMEIOLLME BbICO-
KW goxon, obnaganu 6onee NonHow nHdopmaumen o guabe-
TE, YeM NUuUa C HU3KUM J0XO0OO0M. DTO MOXET ObITb CBA3AHO
C TEM, YTO BbICOKMI JOXO[ CBA3aH C 6051ee BbICOKMM YPOBHEM
o6pasoBaHus.

[aHHOoe nccnepoBaHWe nokasano, YTO 3Ha4YMTenbHasa 4acTb
1L, OCYLLIECTBAAIOLLMX yxon, obnafgana [oCcTaTo4HbIMU 3HaHU-
AMU O XpaHeHwun (97,6%), cpoke rogHocTn (88,2%), BpemeHn
npumMmeHeHns (96,4%) n mectax MHbeKkummn (67%). dpyroe npo-
BeJleHHOe paHee uccnegosaHne nokasano, 4to 44% nwvu, ocy-
LECTBNALWMNX yXO4, UMENN YMEPEHHO afeKBaTHble 3HaHWA
O XpaHeHun wuHcynuHa, 31,3% umenun pocTaTo4Hble 3HaHWS,
a ocTanbHble nuua, ocyllecTBnawwme yxon (24,7%), nmenu
HU3KUA YPOBEHb 3HaHUN. 82% W3 HUX 3HANU, 4TO He cnegyet
BBOOUTb MPOCPOYEHHbIN UHCYNMUH. 44% N, OCYLLECTBAAIOLLNX
yXxof, 3Hann o AonycTUMbIX MecTax nHbekuum [19].

C ppyrov CTOpOHbI, 3Ha4MTeNlbHAaa 4acTb NnL, OCYLLECTBASA-
IOLLMX yX0[, He 3Hana, 4To CMeHa MecTa MHbekuun (78,8%) u
Maccax nocne mHbekummn (94,2%) BAMAOT HA OENCTBUE MHCY-
nvHa. JTOT pes3ynbTar NoaTBepXAaeTca ApyrMu nccneposa-
HUSIMU, B KOTOPbIX COOBLLIAETCA, YTO NNMOANCTPOMUS, BO3HMKA-
Iowas B peaynbsrate peakon CMeHbl MeCcTa MHbEKUUWN, MOXET
notpeboBaTb yBENU4YEHUs O6LLEN [03bl MHCYNUHA ANns OOCTU-
XKEHUS ONTUMASIbHOrO KOHTPOMS MUKEMUM U3-3a CHUXEHUS
a6copbumn uHcynuHa [20]. Kpome Toro, apyroe nccnegosaHue
nokasarno, 4To MHOrume nuua, ocyLLEecTBAAIOLLME yX0[, He 3HaNu
BaXXHOM WHpopmaumm 0 MeTopax NpoUnakTUKMU rMnornvke-
MWW, nedeHnn guabeTta un ero ocrnoxHeHun [21]. Korga pogu-
Tenen cnpocunu 06 Mx 3HaHUAX 06 WHCYNUHE, GONbLUMHCTBO
13 Hux (47,1%) oTBETUNMN, 4TO 06GNafalT OrpaHNY4EHHOW WH-
opmaumen. 3To MOrno NoBAMATbL Ha UCMONb30BaHWE UMW UH-
CYnuHa, MOCKOJIbKY, Kak OTMeYaeTcs B UCCnefoBaHuu, 6bina
obHapy>xxeHa CTaTUCTUHECKN 3Ha4YMMasi CBSI3b Mexay o6Lmumm
npo6nemamu ¢ BBEAEHNEM MHCYNUHA U MOSIHOM MHGopMaLmen
0 amnabete (p < 0,001) [22]. Opyrue pe3ynbraTbl UCCNnefoBaHus
nokKasablBatoT, 4TO 27,1% nNuu, oCyLLeCTBNAOLWMX YXO4, BBOAMIN
WHCYNNH B HENPaBWUIbHOM MOJTOXEHMM MO CPaBHEHMIO C Npefbl-
OyLWnMM uccnenoBaHneM.
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JInwb HemHorve naumeHTtsbl ¢ CO1, NCNoNb3yroLmMe NHCYWH,
OOCTUIMN TepaneBTUYECKUX LIENEN U3-3a HeaOeKBaTHbIX CXEM
NIeYeHNsi, TaKNX Kak HenpaBUIIbHOE XpaHeHWe, UCMOoSIb30BaHNe
pas3nnyHbIX MHCTPYMEHTOB AN UHBEKLMIA (LUNPULBI NN PYYKKM)
M HerpasusibHble MecTa UHbeKLUN. B TO xe BpeMsi 06yYeHHbIN
nepcoHan obnagaet HagnexatlMn HaBblkaMu BBEOEHUSA UHCY-
JIMHa, KakK NnokKasaHo B OpYyromM UCCNefoBaHum, B KOTOPOM 60S1b-
wmHcTBO MepcecTep (90,45%) obnagany O6LUMPHBIMW 3HAHWUSA-
MU O amnabeTe N NpPakTUH4ECKUMU HaBblkaMy BBEOEHUS UHCYNN-
Ha [23, 24]. MHorne nuua, ocywlecTensowme yxon (85,9%),
VMMENM HeOoCTaTO4Hble 3HaHUS 06 OCNOXHEHUSIX, CBA3AaHHbIX
C WHCYnNuHOM. AHanorm4Hoe wuccrnegoBaHue Mnokasano, 4To
noyTn nonoBuHa matepen peter ¢ CO1 He 3Hanu 06 06LMX
OCNOXHeHusx amnadeta [25]. He 6bl0 0O6HAPYXEHO HUKAKOW
KOppEenauumn mMexay npoOoimKMUTENIbHOCTbIO AMabeTa u 3HaHUSA-
MU O MECTe, BPEMEHU N OPYruX NPaKTUHECKNX acrnekTax MHbeK-
LMK NHCYnuHa. 58,9% nauneHToB 1McnonbL3oBany apyrue nekap-
CTBa BMECTE C MHCYNIMHOM, OCOBEHHO B rpynne C HU3KUM ypOB-
HeM 06pa3oBaHns, HO HY OOUH U3 YXaXUBaKLUX NNL C BbICO-
KMM YpPOBHEM 06pa3oBaHWs He Aenan 3Toro, N0 CpPaBHEHMIO
C npegblioywmm umccneposaHveMm, nposefeHHbiM B CLUA un
Typuun. B Hem coo6L1anoch, 4TO Tpasbl, FOMeonarTus 1 BUTamu-
Hbl 6bIIM HaMboee YacTo NCMONb3YyEMbIMU METOAAMW KOMIe-
MEHTapHOM 1 ankTepHaTMBHOM MeauumHbl [26]. MHorum geTam
WHCYNWH BBOAMNM TONbKO B nneyvo (29,5%). 310 MoOXeT 6bITb
CBfI3aHO C HEOOCTATO4HBIMU 3HAHUAMW UK C TEM, YTO PeOEHOK
0TKa3bIBasICs OT MHBEKLUUN MHCYNMHA B 6€0p0 M HUXKHIOK 4acTb
XunBoTa. PekomeHgyeTcs ynyymnTb 3HaHUA 1 NpakTUYeckue Ha-
BblkM B 06/1aCTM BBEOEHWUS WHCYNWHA, TaK Kak 3TO YMyyLuuT
KOHTPONb AnabeTta U CHU3UT PUCK MHOMMX CEPbE3HBbIX OCMOXHE-
HUNA, TaKUX Kak TMnornMkemMms n gmabeTnyeckmin ketoauupaos.
Kak nokasaHo B uccnegosaHuu, 4em 605blLue OLMB0K CoBep-
LiaeTca Npu BBEAEHWM WHCYNMWHA, TEM Bbille ypoBeHb HbATc.
B HacTosiLee Bpemsi BO BCEM MWUPE MPU3HAHO, YTO TEXHMKA
WHBEKLMN UHCYNMHA ABMSETCA HEOTLEMISIEMOM YacCTbiO UHCYNN-
HoTepanuun [27]. BONbLIMHCTBO NUL, OCYLLECTBASIOLMNX YXOf,
(78,8%), He 3Hanu, 4TO YacTas CMeHa MecTa MHbLEKLUMM UHCYNN-
Ha CHWXaeT PUCK NMNoamcTpodumn. ITOT pedynbrat 6bin Takxe
noaTBEPXAEH B CCrefoBaHMu1, NnposeaeHHoM B ErmnTte, B KoTo-
pOM CO06LLIanoch, HTO NOBTOPHOE NCMONb30BaHUE UM ANS UHCY-
NIMHa 6e3 CMeHbl MecTa MHbEKUMM NPUBOAUT K NUNOAUCTPO-
dum [28].

3aknwo4yeHume

BOoNbLWMHCTBO BbICOKOOOPA30BAHHLIX UL, OCYLLECTBASAIO-
wux yxoa 3a getbMmun ¢ CA1, a Takxe nuu, ¢ BbICOKUM AOXOO0M
o6bnagann OOCTaTOYHbIMU 3HAHUAMM O BBEAEHUW WHCYNWHA.
C npyroi cTopoHbl, 60NLLUMHCTBO NNLL, YXaXMBaOLLUX 32 OEeTb-
MK, obnaganu [OCTaTO4HOM MHGOPMaUMEN U NPaKTUHECKK-
MU HaBblKamu B 0611aCTV UHCYNNMHOTEpanuu, 3a UCKII0YEHUEM
BOMPOCOB, CBA3AHHbLIX C OCMOXHEHUAMU U IPPEKTUBHOCTLIO
poTaumm n Maccaxa MecTa UHbekLun. Mo3TomMy BO BpeMs Kax-
JOro nocelleHns anabeTnyeckon KNUHWKU nuua, yxaxusarto-
e 3a JeTbMU, OOSMKHbI MPOXOAUTL OOMOMHUTENBHOE 06y4e-
HWe, YTOObI BOCMOSHUTL NPOBENBI B 3HAHUAX U YNYYLIUTL pe-
3ynbTaThl NEeYeHus.
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MEAMLUUHCKAA NEYATD

Y10 HOBOIrO B NMUTAHUM NALUEHTOB C MyKoBUCLUMOO3O0OM

Ha doHe TapreTHom TepanMm Moaynsitopamu y getern ¢ Mykoucumaosom (MB) nosiBunmnce HoBble NPOGMEMbI C HYTPUTMBHBLIM CTa-
TYCOM, KOTOPbIA OCTaeTCs OCHOBOMONaratLLMM KOMMOHEHTOM B MPOrHo3e 3ab6onesaHus. Cuntaercs, 4To 6opbba 3a xopoLuee dusmye-
CKOe pasBuTUE ABNSETCA OCHOBHOM Mepou npu BedeHun naumeHTos ¢ MB. Bonee 50% nauneHToB paHee MMenu HU3K1e nokasarenu
HYTPUTMBHOIO CTaTyca, 4YTo TPe60Bano Ha3Ha4YeHns JONONMHUTENBHOrO N1e4e6HOro NUTaHWA, NOCTOAHHOM KOPPEKLMN AneThl U hepMeH-
TOTepanuu, pacyeTa NUTaHUS C MNOBbILLEHHBIM COAEpPXaHneM Kanopui. [ina Bbibopa AOMNOMHUTENbHONO MUTaHWA TakXe Heob6Xo0AnMo
yuuTbIBaTb, YTO NapaguMrMa TakTMkn gueTotepanin 3MeEHSeTCa ANna NaumeHToB, NomyYalowmx TapreTHyo Tepanmio, U3-3a MoBbILLIEH-
HOro pyCKa pasBuUTUS OXMpeHus. B HacTosiLLee BpeMs Onst HYTPUTUBHOW NOAAEPXKM Y nauneHTos ¢ MB Halunv LWMpoKoe npuMeHeHne
cMecw AN JOMOMHUTENIbHOro Cneumann3MpoBaHHOro 3HTepanbHOro NUTaHns. OHW ABMSIOTCA ONTMMasbHBIMM FOTOBBIMU K ynoTpebne-
HUIO NpogykTamu. K HUM oTHOCUTCS NPoayKT «DpebuHn SHeprus HanUToOK C NULLEBLIMK BONOKHaMW». [JaHHbIA NPOAYKT peLuaeTt npo-
6nemMy HefoCTaTOYHOCTU NMUTaHWA 1 ee NponNakTUKK. MNMpPoayKT ABNSAETCA rMnepkanopuyecKknM, MOXET LLMPOKO NPUMEHATLCH B KOM-
nnekcHon tepanuu nauueHtos ¢ MB. Ha coHe npvema mMopynaTopoB TapreTHoW Tepanun NaumMeHTyTakXe peKoOMeHOyeTCs NPOoayKT
«®pedybuH MNpoTenH» onsa noaaep>XaHns HOPMasnbHOro HyTPUTMBHOIO U 0CO6EHHO 6eNKOBOro cTtaTyca.
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